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© Multilayer structures of fluorinated and non-fiurinated thermoplastic polymers. 

@ Multilayer structures comprising at least a 
fluorinated thermoplastic and a non-fluorinated ther- 
moplastic wherein the adhesive Intermediate layer 
comprises a fluorinated thermoplastic, a non- 
fluorlnated thermoplastic and an ionomer which com- 
prises copolymers having reactive groups salified or 
not; the amount of reactive groups in the ionomer 
copolymer being preferably higher than 3% by 
weight, in general between 8-35%. 
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The present invention relates to multilayers of 
thermoplastic materials, more particularly to ther- 
moplastic fluorinated polymers coextruslon with 
thermoplastic polymers to obtain multilayer struc- 
tures. 

It is known in the art the coextrusion of nu- 
merous thermoplastic materials to form multilayer 
coextruded articles showing the advantages of the 
different properties of the various thermoplastic 
materials forming the multilayer. 

The thermoplastic fluorinated polymers can be 
extruded or moulded to form extruded articles such 
as films, plates, pipes, cables or moulded articles 
in general, for their excellent chemical, electrical 
and barrier properties. 

Nevertheless it is difficult to coextrude the 
fluorinated polymers to form multilayer extruded 
articles due to the difficulty of the fluorinated poly- 
mers to adhere to other non-fluorlnated thermoplas- 
tic materials 

The fluorinated thermoplastics are polymers 
showing an excellent chemical resistance, high bar- 
rier properties and electric insulation properties and 
due to these features are used In the chemical 
industry to stock and to transport chemical pro- 
ducts and in the effluent treatment. 

Nevertheless they show a lower mechanical 
resistance compared to the non-fluorinated thermo- 
plastic polymers. 

Therefore it was felt the need to prepare mul- 
tylayer systems coupling fluorinated and non- 
fluorinated thermoplastics to obtain a combination 
of the properties of both these materials. 

The problem to solve is therefore to find a 
good adhesive which permits to obtain a good 
adhesion in the processing, moulding, extrusion of 
the fluorinated thermoplastics with non-fluorinated 
thermoprocessable polymers. 

From the USP 4,677,017 it is known to prepare 
multilayer films comprising at least a layer of ther- 
moplastic fluorinated polymer, selected among 
HALAR'' <ethylene/chlorotrifluoroethylene 
copolymer), ETFE (ethylene/tetrafluoroethylene 
copolymer), tetrafluoroethytene/perfluoropropene 
copolymers (FEP), and at least a layer of a thermo- 
plastic polymer selected from: polyamides, eth- 
yiene/vinylalcohol copolymers, wherein the adhe- 
sive is selected from ethyleneA^inyl/acetate 
copolymers, olefin/esters copolymers, olefin 
copolymers containing carboxylic groups. 

The Applicant has now found that these adhe- 
sives show adhesion at low temperatures but are 
less effective when they are used at very higher 
temperatures. 

From EPA 523,644 it is known a plastic lami- 
nate having an aliphatic polyamide layer and a 
fluorinated resin layer using as adhesive middle 
layer a blend of an aliphatic polyamide with a 



fluorinated graft copolymer, the latter being ob- 
tained by grafting one or more fluorinated mon- 
omers on an elastomeric copolymer containing at 
least a fluorinated monomer and comprising also 

5 an unsaturated peroxidic compound. In this patent 
it is described how to obtain the grafting polymer 
which requires the preparation of the base 
copolymer and the subsequent monomer grafting 
by polymerization. The process of preparing the 

10 adhesive is complicated, and the final plastic lami- 
nate does not show a combination of satisfactory 
properties. 

It is also known from patent WO 93/03922 to 
prepare multilayer films of a fluorinated copolymer 

15 with a thermoplastic polymer wherein, as adhesive 
layer, alkyi ester copolymers of an olefin with an 
ethylenically unsaturated alpha-beta carboxylic acid 
are used; or modified polyolefines comprising an 
olefin and a functional part, generally unsaturated 

20 carboxylic acids and anhydrides, or blends of the 
above said adhesives. 

The multilayer film shows a high adhesion and 
good barrier properties. 

It is an object of the present invention the 

25 preparation of multilayer structures having im- 
proved adhesion properties between fluorinated 
and non-fluorinated thermoplastics usable also at 
high temperatures, and combining excellent elec- 
trical, chemical resistance and barrier properties. 

30 The solution of the above said problem has 
been obtained by using the adhesive described 
hereinbelow. 

Object of the present invention are therefore 
multilayers structures comprising at least a 

35 fluorinated and a non-fluorinated thermoplastic 
wherein the adhesive middle layer comprises a 
blend comprising a fluorinated and a non-fluorinat- 
ed thermoplastic and an ionomer or blends of more 
ionomers comprising copolymers having reactive 

40 groups which can be salified or not. The amount of 
the reactive groups is in general > 3% by weight, 
preferably > 10% by weight, more preferably high- 
er than 20% by weight. Values of about 30-50% by 
weight can also be used. 

45 As Ionomer according to the present invention 

we mean also the blend of two or more ionomers 
of equal or different composition and amounts of 
reactive groups. The reactive group is preferably 
salified, in particular with zinc. 

50 Examples of copolymers are those of an olefin 

with vinylacetate, an olefin with an ester, 
copolymers of olefins containing carboxylic groups, 
or mixtures of the above copolymers. 

It has now surprisingly been found that the 

55 blend used in the present invention imparts an 
excellent mechanical resistance to the coextruded 
articles also at high temperatures, even higher than 
the melting temperature of the ionomer. 
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This result is fully unexpected and, without 
being bound to any theory, it seems to be due to 
the good dispersion of the ionomer during the 
blend preparation with the fluorinated and the non- 
fluorinated thermoplastc. 

The adhesive blend of the present invention 
comprises, for 100 parts by volume from: 

- 25% to 73% by volume of a non-fluorinated 
thermoplastic polymer; 

- 73% to 25% by volume of a fluorinated ther- 
moplastic; 

- 2% to 40% by volume of the ionomer as 
above defined, the sum of the components 
being 100 by volume. 

Preferably the non-fluorinated thermoplastic In 
the blend ranges from 30% to 65% by volume, 
more preferably from 40% to 45%; the fluorinated 
thermoplastic from 65% to 35% by volume, more 
preferably from 52% to 45%; the ionomer from 8% 
to 35% by volume, more preferably from 12% to 
25%. 

As suitable fluorinated polymer in the blend of 
the present invention we can cite for example eth- 
ylene/chlorotrifluoroethylene copolymers (HALAR"), 
tetrafluoroethylene/perfluoropropene copolymers, 
optionally comprising a third monomer, fluorinated 
otefin/perfluoroalkylvinylether copolymers (PFA, 
MFA). wherein the alkyt has 1 to 4 carbon atoms, 
ethylene/letrafluoroethylene copolymers (ETFE), 
polychlorotrifluoroethylene, vinylidene fluoride (co)- 
polymers or blends of the above said copolymers. 

The cited fluorinated copolymers can contain 
also three or more monomers. 

The preferred copolymers according to the 
present invention are HALAR", ETFE, CTFE and 
PVDF. 

As examples of non fluorinated thermoplastic 
polymers we can cite celtulosic polymers, 
polyamides as NYLON 6, NYLON 66. NYLON 11, 
NYLON 12, amide copolymers, polycarbonates, 
polyesters as for example polyethylentherefthalate, 
(co)polyesters; copolymers; polyolefins as for ex- 
ample high and low density polyethylene, olefinic 
copolymers, polyimides, polystyrene, 

polyurethanes, PVC, polysulphones, ethyl- 
ene/viny tacetate copolymers, ABS. 

The preferred non-fluorinated thermoplastic 
polymers are polyesters, polyolefins, polyamides. 

The preferred copolymers used in ionomers 
are alkyi ester copolymers as for example 
copolymers of an olefin having from 2 to 12 carbon 
atoms and an alkyI ester of an unsaturated carbox- 
yltc acid. They are random, block or graft 
copolymers well known in the art. Examples of 
olefins are ethylene, propylene, pentene-1 , hexene. 
The alkylic esters are methylacrylate. ethylacrylate, 
ethyl-butylacrylate, etc. Generally the alkylester 
quantity in the copolymers can vary preferably 



from 10% to 30% by weight, even if it can be 
comprised between 4% and 60% by weight. These 
copolymers can also be modified with 1-3% by 
weight of unsaturated carboxylic acids and their 

6 anhydrides, as for example maleic, crotonic, 
fumaric acid, maleic anhydride, etc. 

Particularly preferred examples are 
copolymers, salified or not, of ethylene with acrylic 
acid, wherein the acrylic acid quantity is 3-15% by 

10 weight, preferably 5-10% by weight ethyl- 
ene/methylmethacrylate/acrylic acid polymers, 
wherein the functional groups quantity in the 
copolymer is 20-30% by weight. 

These products are in commerce for example 

15 as lOTEK"^, e.g., 4000. 7510, 7520, SURLYN". e.g. 
8120, PRIMACOR". 

It can be used also an ethylene/acryllc acid 
copolymer Na-salified, wherein the acrylic acid 
quantity is 15% by weight. In commerce as 

20 lOTEK" 8000. 

The olefin copolymers comprise olefin mon- 
omers having from 2 to 8 carbon atoms, for exam- 
ple polyethylene, polypropylene and their 
copolymers. These copolymers can also be modi- 

25 fled with polycarboxylic acids, or their anhydrides, 
as above said. 

Generally the quantity of these acid modifiers 
is higher than 10% by weight, preferably higher 
than 20% by weight. The ionomer copolymers are 

30 obtained by processes well known in the art. The 
polyolefins can be modified also with vinylacetate. 

Preferably the fluorinated and the non-fluorinat- 
ed thermoplastic of the adhesive blend are of the 
same type of the corresponding fluorinated and 

35 non-fluorinated thermoplastics to be coupled. 

Also thin thickness of the adhesive blend film, 
which generally varies from 150 to 600 microns, 
preferably from 300-500, is effective according to 
the present invention. 

40 To obtain the adhesive blend one preferably 
operates as follows: 

the granules of fluorinated thermoplastic, of non 
fluorinated thermoplastic and of the ionomer are 
put into a mixer in order to obtain an homogeneous 
45 blend. 

Times from 30 minutes to 1 hour are generally 
sufficient for mixing. 

The well dispersed blend of granules so ob- 
tained is sent into an extruder for obtaining just the 
50 real blend, the extruder temperature being at least 
higher than the melting temperature of the blend 
components. 

A monoscrew, preferably biscrew, extruder can 
be used. The product outflowing from the extruder 
55 is the adhesive blend of the present invention. 

The preferred details for obtaining the blend 
are reported in example 1 . 
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The finished articles according to the present 
invention are structures with three or more layers 
usable as films, plates, pipes, cables or moulded 
articles in general. 

The finished articles can be obtained either by 
moulding or by extrusion. 

The adhesion test according to the present 
invention is made by compression moulding of a 
fluorinated thermoplastic plate, a non-fluorinated 
thermoplastic plate and a blend plate and succes- 
sively by moulding by compression the two little 
plates of the thermoplastic polymers containing in 
the middle the adhesive plate. 

The following examples are given with a mere 
indicative but not limitative purpose of the present 
invention. 

EXAMPLE 1 

An adhesive blend was made by dry mixing 
ganules of HALAR" 500 = 45% by volume, 
Polyamide 12 (UBE R-HV) = 45% by volume, 
lOTEK" 7520 = 10% by volume (copolymer eth- 
ylene/methylacrylate-acrylic acid salified with zinc 
wherein the amount of functional groups is equal to 
26% by weight). 

The blend was extruded using a monoscrew 
extruder (Bra-bender) having a diameter of 18 mm 
and a LVD ratio = 24. 

The temperatures set up by the hopper to- 
wards the head were the following: T(1) = 21 5 'C, 
T(2) = 21 5 'C, T(3) = 225 'C. T(4) = 245 "C. 
obtaining a temperature of the melt of 274 • C. 

The screw speed was set up at 50 rpm. A filter 
pack was used in order to improve mixing of the 
polymers before the head of the extruder, formed 
as follows: 60, 80. 100, 60 mesh. 

Some plates having 100 x 50 x 1 mm sizes of 
HALAR", polyamide 12 and a film of 0.5 mm of 
blend were separately molded by compression. For 
HALAR" and blend the molding temperature was 
165 "C for 5 minutes, while the polyamide 12 plate 
was instead molded at the temperature of 220 'C 
for 5 minutes, after pre-drying the granules pre- 
dried in stove to remove moisture traces. In all 
cases the molding pressurees set up were between 
10 and 30 bar. 

The adhesion test was made inserting between 
the HALAR'* and polyamide plate the blend film. 
The film has a length equal to 50% of the length of 
HALAR'* and polyamide plates. In the remaining 
50% an aluminium sheet is inserted in such a way 
so as to have, when molding is over, a surface part 
between the two layers which is not coupled and 
therefore to be able to carry out the final adhesion 
test according to ASTM D 1876 standard. 

The threelayer system was inserted in a com- 
pression press and brought to the temperature of 



255 'C for a time below two minutes. At this tem- 
perature all the components are above their melt- 
ing temperature. The pressure exerted by the 
press plates was 20 bar. Cooling occurred by in- 

5 troducing the plates in a second press with the 
plates water cooled by forced circulation. 

The resuit was very positive. The adhesive 
strength measured in two different conditions, gave 
the following results: 

70 at test temperature of 23 * C 

Strength/width = 1.7 N/mm, minimum value 
Strength/width = 6.3 N/mm, maximum value 
at test temperature of 120" C 
Strength/width = 0.9 N/mm, minimum value 

T5 Strength/width = 1,7 N/mm, maximum value. 

The separation occurred partly between the 
blend and HALAR" and partly between the blend 
and the polyamide. In such case the adhesive 
strength depends also on the resistance to tensile 

20 stress of the blend as such. The blend film at the 
tensile strength test, according to ASTM D 1708 
standard, gave a breaking load of 22 MPa and an 
elongation at break of 15%. The blend mechanical 
resistance can be increased when the blend is 

25 extruded with a biscrew extruder, more effective in 
the mixing than a normal monoscrew extruder. 

EXAMPLE 2 

30 An adhesive blend was made by dry mixing gran- 
ules of HALAR'^ 500 = 45% by volume, Polyamide 
12 (UBE R-HV) = 45% by volume, PRIMACOR" 
3440 = 10% by volume (copolymer ethyl- 
ene/acrylic acid wherein the amount of comonomer 

35 acrylic acid Is equal to 9% by weight). 

The blend was extruded with the same modalit- 
ies indicated in example 1. 

Some plates having 100 x 50 x 1 mm sizes of 
HALAR", polyamide 12 and a film of 0.5 mm of 

40 blend were separately molded by compression. For 
HALAR" and blend the molding temperature was 
265 'C for 5 minutes, while the polyamide 12 plate 
was instead molded at the temperature of 220 *C 
for 5 minutes after the granules were pre-dried in 

45 stove to remove possible moisture traces. In all 
cases the molding pressurees set up were between 
10 and 30 bar. 

The adhesion test was made inserting between 
the HALAR'* and polyamide plate the blend film. 

50 The film has a length equal to 50% of the length of 
HALAR" and polyamide plates. In the remaining 
50% an aluminium sheet is inserted in such a way 
so as to have, when molding is over, a surface part 
between the two layers which is not coupled, and 

55 therefore to be able to carry out the final adhesion 
test according to ASTM D 1876 standard. 

The threelayer system was inserted in a com- 
pression press and brought to the temperature of 
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255 • C for a time below two minutes. At this tem- 
perature all the components are above their melt- 
ing temperature. The pressure exerted by the 
press plates was 20 bar. Cooling occurred by in- 
troducing the plates in a second press with the 
plates water cooled by forced circulation. 

The result was very positive. The adhesive 
strength measured at the temperature of 23 'C, 
gave the following results: 
Strength/width = 0.55 N/mm, minimum value 
Strength/width = 1.6 N/mm, maximum value. 

The separation occurred partly between the 
blend and HALAR" and partly between the blend 
and the polyamide. In such case the adhesive 
strength depends also on the tensile strength of the 
blend as such. 

The blend film at the tensile strength test, 
according to ASTM D 1708 standard, gave a break- 
ing load of 20 MPa and an elongation at break of 
6%. The blend mechanical resistance can be in- 
creased when the blend is extruded with a biscrew 
extruder, more effective in the mixing than a nor- 
mal monoscrew extruder. 

EXAMPLE 3 

An adhesive blend was made by dry mixing 
granules of PVDF. Polyamide 12 and lOTEK*^ 7520 
in the following per cent conditions by volume: 
PVDF {HYLAR'* 460) = 47%; Polyamide 12 = 
43%: lOTEK" 7520 of example 1 = 10%. 

The blend was extruded with the system de- 
scribed in example 1. The temperatures set up 
were the following: T(1) = 200 'C, T(2) = 21 6 'C, 
T(3) = 220 -C, T(4) = 230*0, obtaining a tem- 
perature of the melt of 244 'C. The screw speed 
was set up at 50 rpm. A filter pack was used in 
order to improve polymer mixing in the cylinder of 
the extruder formed as follows: 60, 80, 100, 60 
mesh. 

Some plates having 100 x 50 x 1.0 mm sizes 
of PVDF and polyamide 12; and a film of 0.5 mm 
of blend, were separately molded by compression. 
The PVDF, blend and polyamide plates were mol- 
ded at the temperature of 220 'C for 5 minutes. In 
all cases the molding pressurees set up were com- 
prised between 1 0 and 30 bar. 

The adhesion test was carried out following the 
scheme of examples 1 and 2. The system, PVDF 
plate, blend film and polyamide plate, was inserted 
in the compression press and brought to the tem- 
perature of 230 *C for a time below 2 minutes. At 
this temperature all the components are above their 
melting temperature, the pressure exerted by the 
press plates was 20 bar. Cooling occurred by in- 
troducing the plates in a second press with the 
plates water cooled by forced circulation. 



The result was positive. The adhesive strength 
measured at room temperature gave the following 
results: 

Strength/width = 2.1 N/mm, minimum value 
6 Strength/width = 8.4 N/mm, maximum value. 

The separation occurred partly between the 
blend and PVDF and partly between the blend and 
the polyamide. In such case the adhesive strength 
depends also on the resistance to tensile stress of 
TO the blend as such. 

The blend film at the tensile strength test, 
according to ASTM D 1708 standard, gave a break- 
ing load of 27 MPa and an elongation at break of 
30%. The blend mechanical resistance can be in- 
75 creased when the blend is extruded with a biscrew 
extruder, more effective in the mixing than a nor- 
mal monoscrew extruder. 

EXAMPLE 4 

20 

Example 1 was repeated but using a blend of 
adhesive by dry mixing granules of HALAR" 500 = 
50% by volume, polyamide 12 (UB R-HV) = 40% 
by volume, lOTEK" 7520 = 10% by volume. 
25 The results obtained are the following: adhe- 
sive strength measured at the temperature of 
23*C: 

Strength/width = 1 N/mm (minimum value) 
Strength/width = 1.8 N/mm (maximum value). 
30 The separation occurred between the blend 
and the polyamide. 

EXAMPLE 5 

35 A multilayer cable AWG 20 (Americam Wire 
Gauge) with internal copper wire having 1 mm 
diameter was made, a primary insulation of 
HALAR'' having wall thickness of 0.25 mm, a mid- 
dle layer in blend having wall thickness of 0.25 mm 

40 and an external coating in polyamide 12 having 
wall thickness of 0.25 mm. 

The blend used was the same of example 1 
and was obtained in the same conditions said 
above. 

45 The cable was extruded in three phases by 
using for this purpose an extrusion line of Davis 
Electric with APV Sterling extruder having a diam- 
eter of 37 mm and a UD ratio of 30 
(length/diameter). 

50 The primary insulation of the cable in HALAR" 
was obtained by setting up the following conditions: 
T(1) = 230 'C. T(2) = 260 'C. T(3) = 260 -C. T(4) 
= 280 -C, T(5) = 280 'C, T(flange) = 280 *C. T- 
(die casing) - 290 'C. T(die head) = 300 "C. so 

55 obtaining a temperature of the moulded mixture of 
304 -C, screw rate = 10.5 RPM, line speed = 200 
m/min. pre-heating of the wire = 150'C. 
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The HALAR'* was extruded by using a tubolar 
die with DDR = 100 (Drawn Down Ratio) and DRB 
= 1 (Drawn Ratio Balance). 

The adhesive layer constituted by blend EC- 
TFE/PA12^onomer was obtained by extruding the 
blend on the isolated cable in HALAR", setting up 
the following conditions: 

T(1) = 210*a T(2) = 240*C. T(3) = 240*C,T(4) 
= 250 'C. T(5) = 250 'C. T(flange) = 260 'C. T- 
(die casing) = 260 'C, T(die head) = 270 *C, so 
obtaining a temperature of the moulded mixture of 
275 'C screw rate of 15 rpm, line speed of 60 
m/min, the isolated cable in the HALAR", before 
entering into the extruder head, was pre-heated by 
a suitable flame system to a temperature near to 
220 'C in order to have a better adhesion to the 
blend. 

The blend was extruded by a die so to obtain 
DDR = 20 and DRB = 1 . 

The external insulation of the cable with the 
polyamide 12 was obtained by extruding the 
polyamide on the cable coated with the HALAR'^ 
and the blend, setting up the following conditions: 
T(1) = 180*C. T(2) = 200 -C. T(3) = 220 'C, T(4) 
= 230 -C, T(5) = 230 'C. T(flange) = 235 -C. T- 
(die casing) = 240 'C, T(die head) = 260*C . so 
obtaining a temperature of the moulded mixture of 
265 -C, screw rate of 30 rpm, line speed of 45 
m/min. the isolated cable of the HALAR" and 
blend, before entering into the extruder head, was 
pre-heated by a suitable flame system at a tem- 
perature near to 220 • C so to have a better adhe- 
sion of the polyamide to the blend. 

The polyamide was extruded by using a 
tubolar die so obtaining DDR = 20 and DRB = 1. 

The adhesion between external insulation of 
polyamide and internal insulation of HALAR" was 
made by carrying out a traction test on the cable. 

A cable end, where the blend and the external 
coating were manually removed, was clamped, the 
other end of the cable was passed through a hole, 
in the middle of a metallic plate having a diameter 
equal to the diameter of the cable constituted by 
metallic wire and insulation in HALAR'^ so that 
during the traction the external polyamide coating 
can be removed. 

The part of the cable, where the external 
polyamide coating can be separated from the pri- 
mary insulation in HALAR", has a length of 25 mm. 

Such a test is similar to the strip force test 
according to ASTM D 3032 through which it is 
measured the adhesion strength between conduc- 
tive wire and the insulation part of a cable. 

As above said, in our test, the wire was - 
clamped with the primary coating in the HALAR'*, 
instead of clamping only the metallic wire. 

Also with a strength of 250 N, no coating 
separation occurred. 



This value shows that the blend acted very well 
as adhesive between the fluorinated polymer and 
the thermoplastic polymer layers. 

s EXAMPLE 6 (comparison) 

Example 1 was repeated but using as adhesive 
blend only the ionomer. 

Some plates having 100 x 50 x 1 mm sizes of 

10 HALAR, polyamide 12 and a film of 0.5 mm of 
blend were separately molded by compression. For 
HALAR the molding temperature was 265 'C for 5 
minutes, for the blend the molding temperature 
was 200* C for 5 minutes, while the polyamide 12 

75 plate was molded at the temperature of 220 * C for 
5 minutes; the granules were pre-dried in stove to 
remove possible moisture traces. The molding 
pressures set up were between 10 and 30 bar. 
The adhesion test was made inserting between 

20 the HALAR and polyamide plate the blend film. 
The film has a length equal to 50% of the length of 
HALAR and polyamide plates. In the remaining 
50% an aluminium sheet is inserted in such a way 
so as to have, when molding is over, a surface part 

26 between the two layerswhich is not coupled and 
therefore to be able to carry out the final adhesion 
test according to ASTM D 1876 standard. 

The three layer system was inserted in a com- 
pression press and brought to the temperature of 

30 255 "C for a time below two minutes. At this tem- 
perature all the components are above their melt- 
ing temperature. The pressure exerted by the 
press plates was 20 bar. Cooling occurred by in- 
troducing the plates in a second press and the 

35 plates were water cooled by forced circulation. 

The result was negative and the separation 
occurred both between blend and HALAR and be- 
tween blend and polyamide, even applying a very 
low separation force. 

40 

Claims 

1. Multilayer structures comprising at least a 
fluorinated thermoplastic polymer and a non- 
45 fluorinated thermoplastic polymer wherein the 

adhesive intermediate layer comprises a blend 
which comprises a fluorinated thermoplastic, a 
non fluorinated thermoplastic and an ionomer 
or blends of more ionomers comprising 
50 copolymers having reactive groups. 

2. Multilayer structures according to claim 1. 
wherein the amount of reactive groups in the 
ionomer copolymer is > 3% by weight. 

55 

3. Multilayer structures according to claims 1 and 
2, wherein the ionomer copolymer is an 
olefin/vinylacetate olefin/ester copolymer, 
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polyolefins containing functional groups. 

4. Multilayer structures according to claims from 
1 to 3, wherein the blend used as adhesive for 
100 parts by volume comprises from: 

- 25% to 73% by volume of a non- 
fluorinated thermoplastic polymer; 

- 73% to 25% by volume of a fluorinated 
thermoplastic: 

- 2% to 40% by volume of the ionomer as 
above defined; the sum of the compo- 
nents being 1 00 by volume. 

5. Multilayer structures according to claim 4, 
wherein the blend utilized as adhesive for 100 
parts by volume comprises: 

- from 30 to 65% by volume of a non 
fluorinated thermoplastic polymer; 

- from 65 to 35% by volume of a fluorinat- 
ed thermoplastic; 

- from 8 to 35% by volume of the ionomer 
as defined above. 

8. Multilayer structures according to claim 5. 
wherein the non fluorinated thermoplastic var- 
ies from 40 to 45%; the fluorinated thermoplas- 
tic from 52 to 45%; the ionomer from 12 to 
25%. 

7. Multilayer structures according to claims from 
1 to 6, wherein the thermoplastic fluoropolymer 
is an ethylene/chlorotrifluoroethylene 
copolymer, 

tetrafluoroethylene/perfluoropropene 
copolymers, optionally comprising a third mon- 
omer, fluorinated olefin/perfluoroalkylvinylether 
copolymers, ethylene/tetrafluoroethylene 
copolymers, polychlorotrifluoroethylene, 
vinylldene fluoride (co)polymers or blend of the 
copolymers indicated above. 

8. Multilayer structures according to claim 7 
wherein the fluorinated thermoplastic is an eth- 
ylene/chlorotrifluoroethylene copolymer. 

9. Multilayer structures according to claims from 
1 to 8 wherein the non fluorinated thermoplas- 
tic polymer is selected from cellulosic poly- 
mers, polyamldes, polyamidic copolymers, 
polycarbonates, polyester, polyolefins, olefinic 
copolymers, polyimldes, polystyrene, 
polyurethanes, PVC, polysulphones, ethyl- 
en e/vinylacetate copolymers, ABS. 

10. Multilayer structures according to claim 9, 
wherein the non fluorinated thermoplastic poly- 
mer is selected from polyesters, polyolefins, 
polyamldes. 



11. Multilayer structures according to claims from 
1 to 10, wherein the copolymers used as 
ionomers are copolymers of an olefin from 2 to 
12 carbon atoms and an unsaturated carbox- 

5 ylic acid, optionally in the presence of a third 

monomer as (meth)alkylmethacrylates. 

12. Multilayer structures according to claims from 
1 to 11 wherein the fluorinated thermoplastic 

10 and the non fluorinated thermoplastic in the 

adhesive blend are equal to the fluorinated 
thermoplastic and to the non fluorinated ther- 
moplastic to be coupled. 

15 13. Films, plates, pipes, cables, molded articles 
made from the multilayer structures according 
to claims from 1 to 12. 

14. Multilayer structures of claims from 1 to 13 
20 obtained by coextrusion and by molding. 

15. Adhesive blends comprising from: 

- 25% to 73% by volume of a non- 
fluorlnated thermoplastic polymer; 

25 - 73% to 25% by volume of a fluorinated 

thermoplastic; 

- 2% to 40% by volume of a Ionomer as 
defined in claim 1; 

the sum being 100 by volume. 

30 

16. Adhesive blends according to claim 15 com- 
prising: 

- from 30 to 65% by volume of a non 
fluorinated thermoplastic polymer; 

35 - from 65 to 35% by volume of a fluorinat- 

ed thermoplastic; 

- from 8 to 35% by volume of the ionomer 
as above defined. 

40 17. Adhesive blends according to claim 16 com- , 
prising: 

- from 40 to 45% by volume of a non 
fluorinated thermopla stic polymer; 

- from 52 to 45% by volume of a fluorinat- 
45 ed thermoplastic; 

- from 12 to 25% by vol. of the ionomer as 
above defined. 
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